Agriculture is an important tool for reducing the effects of household food insecurity, unemployment and poverty which are major problems in urban areas in Nigeria. Food insecurity continues to worsen in some urban areas of the country and many households resulted into urban farming as a means of coping. The study investigated the effect of urban household farming on food security status in Ibadan metropolis, Oyo State, Nigeria. Primary data was collected for the study using structured questionnaire. Two-stage sampling technique was employed for this study. The first stage involved the random selection of two urban local government areas from Ibadan metropolis. This was followed with the selection of 110 urban farming households from these local government areas. Data were analysed using descriptive statistics, Foster-Greer-Thorbecke and probit regression. Results showed that sex, years of schooling, marital status, household size, access to extension agent, hired labour and type of farming enterprises are determinants of food security. The study recommends the policies that make extension services accessible to urban farmers and also skills development among others.
Introduction
Food is perhaps the most important commodity linking rural producers and urban consumers (Rengasamy et al., 2003) . Urban farming has been assumed to be global concern and it has become a topic of scientific research in recent years. This is because the increasing growth of hunger in most parts of the world, especially in developing nations, has presented a huge challenge to governments. Sub-Saharan Africa (SSA) has the highest rates of urbanization globally and more than half of its entire population will be living in cities during the next two decades and nutritious food that meets their dietary food preferences for an active and healthy life (UNFAO, 2001 ). Food security is indispensable prerequisite for the survival of mankind and its economic activities including food production. Food is different from other commodities because of its inevitability for survival and existence. However, increasing food production, supply and sufficiency at broader levels does not necessarily ensure that each and every individual is food secure. It is the contention of Food Agriculture Organisation (2010) that for a country to have sustainable food security, food supplies must keep pace with increasing population and urbanization. As such, according to FAO, addressing agriculture and population growth is vital for achieving food security (FAO, 2010) .This is so because urban agriculture responds to competition for land, as do many urban nonagricultural land uses.
Urban Agriculture (UA) is defined as mostly crop and livestock rearing on private, leased, or rented land in peri-urban areas, in backyards, on vacant public lands and in semi-public areas (Jongwe, 2014) . It has become one of the main activities undertaken by urban residents to alleviate threatening poverty and to improve both food security and nutrition in their households (Hadebe and Mpofu, 2013) . Nugent (2000) asserts that urban agriculture improves both access to and food intake of fresh foods, especially among populations suffering from food insecurity, through their own self-provisioning which reduces market expenditure. Urban farming is therefore one of the survival strategies poor urban residents adopt to reduce poverty and improve their food security. Many studies from other countries have proved that urban agriculture contributed in no small measure to food security of many major cities, both as an important component of the urban food system and as means for vulnerable groups to minimize their food insecurity problems (Ibrahim et al., 2009; Sekhampu, 2013; .
Despite the increasing global concern of improving food security, the nature and extent of food security at the household level in rural and urban areas are not well documented in Nigeria. The purpose of this study was, therefore, to investigate the critical effect of urban household farming on food security in Ibadan metropolis, Oyo state, Nigeria. The specific objectives of the study were to: profile food security status of urban farming households, and determine the factors affecting food security among urban farming households.
Material and Methods
This study was carried out in Ibadan city, the largest indigenous city in subSaharan Africa. It is located in the south western part of Nigeria. Ibadan is located between longitudes 70°20' and 70°40' east of the Greenwich meridian and between latitudes 30°55' and 40°10' north of the equator. The city lies in the equatorial rain forest belt and has a land area of 445-455 km 2 . Ibadan land has 11 local governments made up of five within the metropolis and six at the periphery of the metropolis. Its population is 2,550,593 (National Population Commission, 2006 census). The population of central Ibadan, including five Local Government Areas (LGAs) is 1,338,659 according to the 2006 census results, covering an area of 128 km 2 . Primary data was collected for the purpose of this study using structured questionnaire. Some of the data collected include: socio-economic and demographic characteristics and agricultural production activities, expenditure on food and non-food consumption pattern. Two-stage sampling technique was employed for this study. The first stage involved the random selection of two local government areas from Ibadan metropolis. The local government areas were selected because of the prevalence of farming activities such as growing of food crops. The last stage involved random selection of one hundred and ten farmers from the selected local government areas.
This study employed a number of analytical tools based on the objectives of the study. The tools included: descriptive statistics, Foster-Greer-Thorbecke and probit model. Descriptive statistics such as mean, median, mode frequency distributions were used. Food Security Index was used to measure the food security status of the respondents. It was derived from Foster, Greer and Thorbecke (FGT) weighted poverty measure and was applied to several studies whose main focus was food security (Hasan and Badu, 1991; Bamou and Mkouonga, 2008; Omonona and Agoi, 2007, Adepoju and Adejare, 2013) . The food security was estimated as the two-thirds of the mean per capita monthly food expenditure of all households. Households were then classified into their food security status as food insecure and food secure households based on the food security line. A food insecure household is that whose per capita monthly food expenditure falls below two-thirds of the mean monthly per capita food expenditure while a food secure household is that whose per capita monthly food expenditure is above or is equal to two-thirds of the mean per capita food expenditure. The FGT weighted poverty measure was adopted from Foster, Greer and Thorbecke (1984) for quantitative food security status. The FGT index is given mathematically as:
where: Yi = Per capita household food expenditure (i = 1, 2 ..........q); z = Food security line; N = Total number of population; q = Number of food secure households; Pα = Weighted food security index, α ≥0 and it can take values of 0, 1 and 2. When = 0, the FGT index P 0 measures food security incidence. This represents the proportion of the households that are food secure i.e. the proportion of households that fall below the food security threshold (line). When = 1, the FGT index P 1 measures the food security depth of the households. This denotes the proportion of food security line that the food secure household will require to get out of food insecurity. When = 2, the FGT index P 2 measures the severity of food security status. It measures how far away the food secure households are from the food security line.
A Probit regression model was used to determine factors affecting food security status of urban farming in Ibadan metropolis, Nigeria. The food security status of households which is bivariate, taking the value of 1 for food secure households and 0 for food insecure households was used as the dependent variable. The model assumes that there is a latent, unobserved continuous variable Y* that determines the value of Y and includes believable error term distribution as well as realistic probabilities (Oni et al., 2011; Adepoju and Adejare, 2013) . The model is specified as follows: where: A = share of farm revenue from enterprise i operated by the farm household and n = number of farm enterprises owned by household. Table 1 shows the distribution of the respondents by sex. The results show that 85.5% of urban crop farmers are male while only 15.5% are female. However, majority of the respondents are crop farmers (83.1%) and livestock producers (87.9%). The results disagree with Hadebe and Mpofu (2013) , who state that women are mainly involved in urban agriculture activities and take the decision on the types of crop to be grown in the garden. Table 1 also reveals that majority of the sampled respondents are between the ages of 41 and 60 years in all categories of urban farmers. The mean age of urban farming household heads stood at 51.2 years, implying that the majority of the respondents were still at their active working age. The implication is that, at this age an individual will be willing to adopt innovations that improve his/her productivity. The results support Dercon and Krishman (1996) , who claim that at the active working age, household heads adopt innovations that positively affect their productivity and income.
Results and Discussion
The distribution of the marital status of household heads in the study area shows that 90.9% of farmers are married while others are single, divorced, widowed or separated. Households where the respondents are married and both the spouses are working are expected to be more food secure than households with single, widowed, divorced or separated individuals. It is widely believed that the size of a household affects its food expenditure and consumption pattern, hence its food security status. Table 1 shows that 96.2% and 90.1% of crop and livestock farmers respectively have 4-8 individuals in their household respectively. Large household size tends to reduce per capita food expenditure of the households thus increasing their likelihood of being food insecure.
The level of the formal education of a household head is an important factor to improved farm production and management techniques. The educational status of an individual in the household plays an important role in his or her income earning capacity and food expenditure. The results revealed that all the sampled urban farmers had one form of formal education or the other. The level of education attained by respondents was expected to have a positive influence on their economic activities outside their primary occupation. Table 2 shows the farm specific characteristics of urban farmers in the study area. The results showed that the majority of farmers (78.9%) had less than five years of experience of urban farming. However, 72.2% of crop farmers have farming experience less than 5 years while 81.8% of livestock farmers have farming experience less than 5 years. In the study area, farming experience is an important factor determining both productivity and production level of farmers. But the effect of farming experience on productivity and production may be positive or negative. The negative effect may be derived from aging or reluctance to change from old and accustomed farm practices and techniques to modern and improved ones. This implies that farm household heads that have considerable experience might translate to right attitude towards improved and better farming practices. The results reveal that 44.1% of the crop farmers and 3.0% of the livestock farmers have total monthly household income of less than N20,000 while about 13% and 63% of the crop farmers and livestock farmers have household income greater than N60,000 and this will have a positive effect on their standard of living, quality of food consumed and the composition of their diet. Table 2 further shows that 32.5% of the crop farmers and 39.4% of the livestock farmers work on owned lands respectively while about 13.0% and 6.1% of the crop and livestock farmers work on leased lands respectively. As also shown in Table 2 , about 29.9% and 27.3% of crop and livestock farmers, respectively, work on lands obtained through inheritance. In addition, 19.5% and 21.2% of crop and livestock farmers, respectively, work on borrowed lands. In all the systems of farming, however, ownership through self-acquisition and inheritance accounts for the largest proportion of farm holdings in the study area. Hassan and Babu (1991) have found that the level of asset ownership in a household is an indication of its endowment and provides a good measure of household resilience in times of food crisis, resulting from famine, crop failures, or natural disasters. This is because a household can easily fall back on its assets in times of need by selling or leasing them. Land was the asset predominantly owned by households. This is not surprising as land is the basic resource required for farming.
The results of distribution of households by reasons for farming show that 3.9% and 30.3% of the crop and livestock farmers, respectively, are engaged in urban farming to ensure reliable food supply for the family respectively while 92.2% and 57.6% of the crop and livestock farmers, respectively, are involved in urban agriculture to support family income. Only 3.9% and 4% of the crop and livestock farmers, respectively, are engaged in urban farming for commercial purposes. It can be inferred that respondents use urban farming to augment their main means of livelihood and meet their basic needs.
In Table 2 , the results show that farming in the urban areas is dominated by small farm holders. However, 59.7% and 63.6% of crop and livestock farmers, respectively, have farms of less than one hectare in size, only about 32.5% and 24.2% of crop and livestock farmers, respectively, have farms of between 1 and 3 hectares in size. Few of the farmers have farm size greater than 4 hectares.
Food security profile of urban farming households is presented in Table 3 . The results in Table 3 show the food security line of ₦ 1685.03k. On the basis of this food security line, 42.3% of the households were considered as food secure. The food security status of urban farming households was disaggregated by age, sex, marital status, level of education and household size. The results of urban farming household food security profiled by selected socio-economic variables are presented in Table 4 . The results showed that urban farming households whose heads were older than 60 years had the highest incidence, depth and severity of food security in both the crop and livestock enterprises. Household heads within this age group are at their low economic active age and are consequently expected to be less food secure than those in other age groups. However, a likely reason for the high incidence of food security within this age group is that these households are large sized with most of the members who are employed in other sectors in the city and are also getting remittances for their upkeep from their grown up children.
In case of gender, the results revealed that male-headed urban farming households had a higher incidence ranging between 0.54 and 0.68 of food security while the female households had an incidence of 0.23 and 0.02 for crop and livestock farmers respectively. However, food security depth and severity indices follow the same trend. The food severity index also reveals a higher level of security in food expenditure distribution among male-headed households than female-headed households across the crop and livestock enterprises. Table 4 also shows that urban farming household heads that were married were more food secure than those with separated, single, divorced and widowed heads. This could be attributed to the fact that married household heads are likely to have larger households which are engaged in income generating activities and contributing to household income. The food security incidence of 0.70 means that married urban farming household heads that cultivate crops on the average are food secure, whereas those households that rear livestock are 0.06 food secure. The food depth and severity indices also follow the same pattern.
The level of education of urban farming households depicted that households whose heads had tertiary education had the highest food security incidence (0.52) and (0.68) for crop and livestock farming households respectively. Urban farming households whose heads had primary education had the lowest incidence (0.44) and (0.46) for crop and livestock farming households respectively. However, the depths of food security for the urban crop and livestock farming households were 0.10 and 0.05 respectively, implying that they followed the same trend as food security incidence. The food severity index also revealed the highest and lowest level of equality in food expenditure distribution among households whose heads had tertiary education and primary education. This result is in agreement with the findings of Riber and Hamrick (2003) , who state that educated household heads are mostly food secure.
The profile of the household size by food security incidence showed that 66.1% and 66.1% of urban farming households in crop and livestock enterprises with household size of 1-3 persons were food secure. The results show that household food security decreased as household size was increased in both the crop and livestock enterprises. Urban farming households with household size greater Effect of urban household farming on food security status in Nigeria 71 than 8 persons had the lowest food security incidence of 19.4% and 10.4% in crop and livestock enterprises respectively. The depth and severity followed the same pattern. Determinants of food security status of the urban farming household are presented in Table 5 . Table 5 shows the results of the factors that affect food security status of the households in the study area. The results show that pseudo R 2 is 0.425 and it is significant at 1%. Out of the 11 explanatory variables included in the model, 7 were found to significantly influence the probability of household to be food secure. These are sex, marital status, household size, years of schooling, access to extension agent, hired labour and type of farming enterprise. Sex of urban farmers significantly affected food security. Being a male farmer tended to increase the probability of food security of urban farming households by 0.8% while individual married household head had the probability of being food secure increased by 50.8%. The results disagree with Haliu and Regassa (2007) , who state that divorced, separated,widowed and single individuals are more likely to be food secure than married individuals. In the case of household size, the greater the number of persons in household, the more the hands can be used as family labour. An additional number of persons in urban farming households increased the probability of food security by 12.1%. Availability of farm labour at all times tends to increase productivity and food security. The implication is that these individuals are made available for farm work and can also be employed in other non-farming activites that increase the income of the urban farm family. The results further show that the years of schooling of respondents decreased food security by 3.5%. In the situation where farmers spend most of their time searching for more lucrative jobs in the city because of an additional certificates instead of being more serious with their farm work sometimes increase their vulnerability to food insecurity. The results reveal that access of urban farming households to an extension agent increased their probabilities to be food secure by 0.8%. This is because contact with extension services tends to enhance the chances of a household having access to better crop production techniques, improved inputs, as well as other production incentives that positively affect farm production and thus household food security. However, the use of hired labour by urban farming households reduced their food security by 0.01%. The implication is that the profit of farmer is reduced as a result of increased expenditure resulting from hiring labourers to work on his/her farms. On the other hand, food security of urban farming households that produce crops is likely to be reduced by 13.0%. 
Conclusion
The study looks at the effect of urban household farming on food security in Ibadan metropolis. The analysis of the urban farming household food security status shows the food security line as -1685.03 which was 2/3 of per capita food expenditure. The study showed that the majority of the urban farming households were not food secure and fell below food security line. In determining the factors affecting urban farming household food security, the results show that sex, years of schooling, marital status, household size, access to an extension agent, hired labour and type of farming enterprises are significant determinants of food security among the households in the study areas. Policies that will make extension services accessible to urban farmers will go a long way in addressing their resource acquisition constraints and eventually improving household food security in the country.
Enhancing food security in the study area will also involve the empowerment of urban farming households with basic educational skills required for effective employment in the modern sector of the economy, thereby increasing their income generation potentials.
